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ABSORBENT ARTICLE SUBSTRATE TRIM MATERIAL REMOVAL PROCESS AND
APPARATUS

FIELD OF THE INVENTION

The present disclosure relates to methods and apparatuses utilizing continuous substrates
for manufacturing articles, and more particularly, methods and apparatuses for removing trim cut

from an advancing substrate.

BACKGROUND OF THE INVENTION

Along an assembly line, various types of articles, such as for example, diapers and other
absorbent articles, may be assembled by adding components to and otherwise modifying an
advancing, continuous web of material. Por example, in some processes, advancing webs of
material are combined with other advancing webs of material. In other examples, individual
components created from advancing webs of material are combined with advancing webs of
material, which 1n turn, are then combined with other advancing webs of material. Webs of
material and component parts used to manufacture diapers may include: backsheets, topsheet,
absorbent cores, front and/or back ears, fastener components, and various types of elastic webs
and components such as leg elastics, barrier leg cuft elastics, and waist elastics. Once the desired
component parts are assembled, the advancing web(s) and component parts are subjected to a
final knife cut to separate the web(s) into discrete diapers or other absorbent articles. 'The
discrete diapers or absorbent articles may also then be tolded and packaged.

Various methods and apparatuses may be used for attaching different components to the
advancing web and/or otherwise modify the advancing web. Some production operations are
configured to advance substrates 1n a machine direction and cut and/or remove trim from the
advancing substrates. In some operations, a substrate may advance through a cutting station that
cuts trim from the advancing substrate. The trim may subsequently be diverted from the
advancing substrate and machine direction and 1nto a vacuum chute or other similar apparatus for
disposal. In some 1nstances after passing through the cutting nip, the trim may remain attached to
the advancing substrate by a few uncut tibers after passing through the cutting station. As such,
the trim may undesirably continue to advance with the substrate along the assembly line for

further processing.
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SUMMARY OF THE INVENTION

Aspects of the present disclosure involve methods and apparatuses for cutting and
removing trim from an advancing substrate. Particular embodiments of the apparatuses and
methods disclosed herein provide for removal of continuous lengths of trim, and 1n some
embodiments, discrete pieces of trim from an advancing substrate.

In one form, an apparatus for cutting and removing trim material from an advancing
substrate includes a substrate trimming unit. The substrate trimming unit includes: a first roller
adapted to rotate around a first axis of rotation, the first roller having an outer circumierential
surface; and a second roller adapted to rotate around a second axis of rotation, the second roller
having an outer circumterential surface. The outer circumterential surtace of the first roller 1s 1n
contact with the outer circumterential surface ot the second roller to define a first nip between the
first roller and the second roller; and the first roller and the second roller rotate 1n opposite
directions to cut trim material from the advancing substrate as the advancing substrate passes
through the first nip. The substrate trimming unit also includes a third roller adapted to rotate
around a third axis of rotation, the third roller having a first outer circumfterential surface and a
second outer circumiferential surface, wherein the first outer circumiferential surface 1s disposed
radially outward from the second outer circumferential surface. The first outer circumierential
surface of the third roller 1s adjacent the outer circumferential surface of the first roller to define a
second nip as the third roller and the second roller rotate in opposite directions such that the
second nip separates trim material from the advancing substrate.

In another form, a method for cutting and removing trim material from a substrate
includes the steps of: rotating a first roller about a first axis of rotation, the first roller having an
outer circumferential surtace; rotating a second roller about a second axis of rotation, the second
roller having an outer circumfterential surface, wherein the first roller and the second roller rotate
in opposite directions; defining a first nip between the first roller and the second roller;
continuously advancing a substrate 1n a machine direction to the first nip; cutting trim material
from the substrate as the substrate advances through the first nip; rotating a third roller about a
third axis of rotation, the third roller having a first outer circumferential surface and a second
outer circumferential surface, wherein the first outer circumferential surface 1s disposed radially
outward from the second outer circumferential surface, and wherein first outer circumferential
surface of the third roller 1s adjacent the outer circumferential surface of the first roller to define a
second nip as the third roller and the first roller rotate 1n opposite directions; and separating the

trim material from the substrate by advancing the trim material through the second nip.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 1s an 1sometric view a first embodiment of a trim removal apparatus removing
discrete pieces of trim material from an advancing substrate.

Figure 2 1s a schematic side view of a first embodiment of a substrate trimming and trim
removal apparatus.

Figure 3 18 an 1sometric view of a substrate trimming unit shown in Figure 1.

Figure 4 1s a detailed 1sometric view of an embodiment of a trim removal assist roller.

Figure 5 18 a side view of the trim removal assist roller shown 1n Figure 4.

Figure 6 1s a top side view of a substrate with discrete pieces of trim cut from longitudinal
side edge regions of the substrate.

Figure 7A 1s a top side view of a first outer circumferential surface of a trim assist roller
in a flat configuration.

Figure 7B 1s a top side view of a first outer circumterential surface of a trim assist roller
in a flat configuration.

Figure 8 1s an 1sometric view a second embodiment of a substrate trimming and trim
removal apparatus a continuous strip ot trim material from an advancing substrate.

Figure 9 1s a top side view of a substrate with continuous lengths of trim cut from
longitudinal side edge regions of the substrate.

Figure 10A 1s a detailed 1sometric view of an embodiment of a trim removal assist roller.

Figure 10B 1s a side view of the trim removal assist roller shown 1n Figure 10A.

Figure 11A 1s a detailed 1sometric view of an embodiment of a trim removal assist roller.

Figure 11B 1s a side view of the trim removal assist roller shown 1n Figure 11A.

Figure 12 shows a schematic side view of a substrate trimming and trim removal
apparatus including a trim removal belt.

Figure 13 1s a top plan view of a disposable absorbent article.

DETAILED DESCRIPTION OF THE INVENTION
The tfollowing term explanations may be usetful 1n understanding the present disclosure:
“Absorbent article” 1s used herein to refer to consumer products whose primary function
1S to absorb and retain soils and wastes. Non-limiting examples of incontinent absorbent articles
include diapers such as PAMPERS diapers, training and pull-on pants such as PAMPERS FEEL
‘N LEARN and EASY UPS, adult incontinence briefs and undergarments such as ATTENDS
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adult incontinence garments, feminine hygiene garments such as panty liners, absorbent inserts,
and the like such as ALWAYS and TAMPAX, all sold by The Procter & Gamble Company.

"Diaper” 1s used herein to refer to an absorbent article generally worn by infants and
incontinent persons about the lower torso.

The term "disposable” 1s used herein to describe absorbent articles which generally are
not intended to be laundered or otherwise restored or reused as an absorbent article (e.g., they are
intended to be discarded after a single use and may also be configured to be recycled, composted
or otherwise disposed of 1n an environmentally compatible manner).

The term "disposed” 1s used herein to mean that an element(s) 1s formed (joined and
positioned) 1n a particular place or position as a macro-unitary structure with other elements or as
a separate element joined to another element.

As used herein, the term "joined” encompasses configurations whereby an element 1s
directly secured to another element by affixing the element directly to the other element, and
configurations whereby an element 1s indirectly secured to another element by affixing the
element to intermediate member(s) which 1n turn are affixed to the other element.

The term “‘substrate” 1s used herein to describe a material which 1s primarily
two-dimensional (1.e. 1n an XY plane) and whose thickness (1n a 7 direction) 1s relatively small
(1.e. 1/10 or less) in comparison to its length (1n an X direction) and width (1n a Y direction).
Non-limiting examples of substrates include a layer or layers or fibrous materials, films and foils
such as plastic films or metallic foils that may be used alone or laminated to one or more web,
layer, f1lm and/or fo1l. As such, a web 1s a substrate.

The term "nonwoven" refers herein to a material made from continuous (long) filaments
(fibers) and/or discontinuous (short) filaments (fibers) by processes such as spunbonding,
meltblowing, and the like. Nonwovens do not have a woven or knitted filament pattern.

The term "machine direction” (MD) 18 used herein to refer to the direction of material
flow through a process. In addition, relative placement and movement of material can be
described as tflowing 1n the machine direction through a process from upstream 1in the process to
downstream 1n the process.

The term "cross direction” (CD) 1s used herein to refer to a direction that 1s generally
perpendicular to the machine direction.

The terms “elastic” and “elastomeric” as used herein refer to any material that upon
application of a biasing force, can stretch to an elongated length of at least about 110% of 1its

relaxed, original length (1.e. can stretch to 10 % more than 1ts original length), without rupture or
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breakage, and upon release of the applied force, recovers at least about 40% of 1ts elongation.
For example, a material that has an 1nitial length of 100 mm can extend at least to 110 mm, and
upon removal of the force would retract to a length of 106 mm (40% recovery). The term
“inelastic” refers herein to any material that does not fall within the definition of “elastic” above.

The term “extensible” as used herein refers to any material that upon application of a
biasing force, can stretch to an elongated length of at least about 110% of its relaxed, original
length (1.e. can stretch to 10 %), without rupture or breakage, and upon release of the applied
force, shows little recovery, less than about 40% of 1its elongation.

The terms "activating”, "activation” or "mechanical activation” refer to the process of
making a substrate, or an elastomeric laminate more extensible than 1t was prior to the process.
"Lave stretch” 1ncludes stretching elastic and bonding the stretched elastic to a substrate. After
bonding, the stretched elastic 1s released causing i1t to contract, resulting in a "corrugated”
substrate. 'The corrugated substrate can stretch as the corrugated portion 1s pulled to about the
point that the substrate reaches at least one original tlat dimension. However, 1f the substrate 1s
also elastic, then the substrate can stretch beyond the relaxed length of the substrate prior to
bonding with the elastic. The elastic 1s stretched at least 25% of its relaxed length when it 1s
bonded to the substrate.,

Aspects of the present disclosure involve methods and apparatuses utilizing continuous
substrates for manufacturing articles, and more particularly, methods and apparatuses for cutting
and removing trim from an advancing substrate. Particular embodiments ot the apparatuses and
methods disclosed herein provide for removal of trim, and 1n some embodiments, discrete pieces
of trim from an advancing substrate. It 1s to be appreciated that the trim removal apparatus and
processes disclosed herein may be used to remove continuous lengths of trim as well as discrete
pieces of trim cut from an advancing substrate. More particularly, as the substrate advances in
the machine direction, the trim removal apparatus and methods herein may be used to separate
and remove trim cut from and/or along either or both opposing side edges of the advancing
substrate. In addition, the trim removal apparatus and methods herein may be also used to
separate and remove trim cut between both opposing side edges ot the advancing substrate. It
should also be appreciated that the trim may be 1n the form of a continuous strip of material
and/or discrete pieces of material cut from the advancing substrate.,

As discussed below 1n more detail, embodiments of a trim removal apparatus may include
a substrate trimmung unit including a first roller and a second roller. The first roller may be

located adjacent the second roller to define a first nip between the first roller and the second
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roller. In some embodiments, the first roller may be configured with a pattern knife and the
second roller may be configured with an anvil surface. And the outer circumfterential surface ot
the first roller may be 1n rolling contact with the outer circumferential surtace ot the second
roller. As a substrate advances through the first nip, trim 1s cut from the advancing substrate.
The trim removal apparatus may also include a third roller having a first outer circumierential
surface and a second outer circumferential surface, wherein the first outer circumferential surface
1s disposed radially outward from the second outer circumferential surtace. As discussed 1n more
detail below, the third roller may be positioned adjacent the first roller to define a second nip
between the second roller and the third roller. In some embodiments, the {first outer
circumferential surface of the third roller may be 1n rolling contact with the outer circumferential
surtace of the first roller. And 1n other embodiments, a gap may exist between the first outer
circumferential surface of the third roller and the outer circumterential surface of the first roller.,
In some configurations, the second outer circumferential surface may intermittently contact the
outer circumferential surface ot the first roller as the first and third rollers rotate. In other
configurations, the second outer circumferential surface may remain 1n constant contact with the
outer circumfterential surface of the first roller as the first and third rollers rotate. In operation,
the substrate continues in the machine direction after passing through the first nip while the trim
1s diverted to advance through the second nip. As such, the second nip helps to separate the trim
from the advancing substrate as the trim advances through the second nip.

As mentioned above, apparatuses and methods of the present disclosure may be utilized
to remove trim from continuous substrates used 1n the manufacture of absorbent articles. Such
substrates may be utilized 1n absorbent article components such as, for example: backsheets,
topsheets, absorbent cores, front and/or back ears, fastener components, and various types of
elastic webs and components such as leg elastics, barrier leg cuftf elastics, and waist elastics.
Exemplary descriptions of absorbent article components and substrates are provided below with
reference to Figure 13. In addition, substrates may include continuous webs of material and
component parts mounted on carrier substrates or may be 1n the form of a continuous substrate.

Although much of the present disclosure 1s provided in the context of manufacturing
absorbent articles, 1t 1s to be appreciated that the apparatuses and methods disclosed herein may
be applied to the manufacture of other types of articles and products manufactured from
continuous substrates. Examples ot other products include absorbent articles for inanimate
surtaces such as consumer products whose primary function 1s to absorb and retain soils and

wastes that may be solid or liquid and which are removed from inanimate surfaces such as floors,
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objects, furniture and the like. Non-limiting examples of absorbent articles for inanimate
surfaces include dusting sheets, pre-moistened wipes or pads, pre-moistened cloths, paper towels,
dryer sheets and dry-cleaning clothes such. Additional examples ot products include absorbent
articles for animate surfaces whose primary function 1s to absorb and contain body exudates and,
more specifically, devices which are placed against or in proximity to the body of the user to
absorb and contain the various exudates discharged from the body. Non-limiting examples of
incontinent absorbent articles include diapers, training and pull-on pants, adult incontinence
briefs and undergarments, feminine hygiene garments such as panty liners, absorbent inserts, and
the like, toilet paper, tissue paper, facial wipes or clothes, and toilet training wipes. Still other
examples of products may include packaging components and substrates and/or containers for
laundry detergent and coffee, which may be produced in pellets or pouches and may be
manutactured 1n a converting or web process or even discreet products produced at high speed
such as high-speed bottling lines, cosmetics, razor blade cartridges, and disposable consumer
batteries.

Figures 1 and 2 show an embodiment of a trim removal apparatus 100 including a
substrate trimming unit 102 that cuts trim from a substrate 104 advancing 1n a machine direction
MD. More particularly, the substrate trimming unit 102, which 1s also shown 1n detail 1in Figure
3, includes a first roller 106 and a second roller 108. The first roller 106 1s depicted in the form
of a die roller 110 adapted to rotate around a first axis of rotation 112 and having an outer
circumferential 114 surface including at least one pattern knife 116 protruding therefrom. The
second roller 108 1s depicted 1n the form of an anvil roller 118 adapted to rotate around a second
ax1s of rotation 120 and having an outer circumferential surtace 122 including a smooth anvil
surtace 124. A first mip 126 1s defined by the outer circumierential surtace 114 of the first roller
106 and the outer circumferential surface 114 of the second roller 108. In operation, the first
roller 106 and the second roller 108 rotate around the first axis 112 and second axis of rotation
120, respectively, and the substrate 104 advances 1n a machine direction MD through the first nip
126. 'The pattern knite 116 presses against the anvil surface 124 and cuts through the substrate
104 as the substrate advances through the first nip 126. As such, the pattern knife 116 cuts trim
128 from the advancing substrate 104. In some embodiments, the pattern knife 116 may be
configured to cut trim 1n the form of discrete pieces 130 from the advancing substrate 104. For
example, Figure 6 shows two discrete pieces 130 of trim 128 cut from opposing longitudinal side
edge regions 132 of the substrate 104. Although Figures 1-3 show the first roller 106 1n the form

of a die roller 110 and the second roller 108 in the form of an anvil roller 118, 1t 1s to be
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appreciated that in other embodiments, the first roller 106 may be 1n the form of an anvil roller
and the second roller 110 may be 1n the form of a die roller.

As shown 1n Figures 1 and 2, the trim removal apparatus 100 may also include a third
roller 134 defining a second nip 136 between the first roller 106 and the third roller 134. As
shown in Figures 1 and 2, the third roller 134 is located adjacent the first roller 106 and 1s
adapted to rotate around a third axis of rotation 138. The third roller 134 includes two trim assist
rollers 140. As discussed in more detail below, as the substrate 104 advances from the first nip
126, the trim assist rollers 140 divert and force the trim 128 to pass through the second nip 136

while the remainder of the substrate 104 advances 1n the machine direction MD. As shown 1n

Figures 1, 4, and 5, each trim assist roller 140 includes a first outer circumferential surface 142
and a second outer circumferential surface 144, wherein the first outer circumferential surface
142 1s disposed radially outward tfrom the second outer circumiferential surface 144, More
particularly, the trim assist roller 140 defines a center of rotation 141. And the first
circumferential surface 142 1s disposed at a radius R1 from the center of rotation 141, and the
second circumterential surface 144 1s disposed at a radius R2 from the center of rotation 141,
wherein R1 1s greater than R2. In some embodiments, the first outer circumferential surtace 142
of the trim assist roller 140 may be 1n rolling contact with the outer circumfterential surface 122
of the first roller 106. In other embodiments, the first outer circumferential surface 142 of the
trim assist roller 140 may be separated from and define a gap between the outer circumierential
surtace 122 of the first roller 106. It 1s to be appreciated that the gap may be configured to define
various distances, such as for example, the caliper of the substrate 104.

As previously mentioned, the trim removal apparatus 100 may be configured to remove
discrete pieces 130 of trim 128 from an advancing substrate 104. In other embodiments, the trim
removal apparatus 100 may be configured to remove a continuous length of trim from a
substrate. DPor example, as shown in Figure 8, the first and second rollers 106, 108 may be
configured to cut continuous lengths 146 of trim 128 from a substrate 104 advancing in the
machine direction MD. Figure 9 shows two continuous lengths 146 of trim 128 cut from
opposing longitudinal side edge regions 132 of the substrate 104. In addition, the first
circumferential surfaces 142 of the trim assist rollers 140 are adapted to engage and divert the
continuous lengths of trim through the second nmip 136. It 1s also to be appreciated that the trim
removal apparatus 100 can be configured to remove various types of trim, both continuous and

discrete pieces and combinations thereof, as well as trum cut from various different locations on
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the advancing substrate. FFor example, the trim removal apparatus can be configured to remove
one more discrete pieces of trim cut from a center portion of the substrate,

The trim removal apparatus 100 may include other features to aid 1n trim separation and
removal from an advancing substrate 104. FPor example, as shown in Figures 1 and 8,
embodiments of the trim removal apparatus 100 may include a vacuum chute 148 located near
the second nip 136 that accepts removed trim 128 for disposal. Also shown 1n Figures 1 and 8,
the first roller 106 may include a vacuum imposed through vacuum ports 150 1in the outer
circumterential surtace 122 of the first roller 106. The vacuum may operate to help hold the trim
128 against the outer circumferential surface 122 of the first roller 106. In such a configuration,
the vacuum may also be configured to operate intermittently as the first roller 106 rotates such
that the vacuum operates to hold the trim 128 against the outer circumferential surtace 122 of the
first roller 106 while advancing between the first nip 126 and the second nip 136 and then ceases
operation to release the trim 128 from the first roller 106 after the passing through the second nip
136. The first roller 106 may also be configured to discharge air through the ports 150 1n the
outer circumfierential surtace 122 to “blow-oft” or remove the trim 128 from the outer
circumterential surface of the first roller 106 after passing through the second nip 126. In some
embodiments, the ports 150 1n the outer circumferential surface of the first roller 106 are
arranged 1n a pattern that substantially matches the shape of the trim 128 being removed.

It 1s to be appreciated that the trim assist roller 140 may be configured 1n various different
ways and may have various shapes and sizes. For example, the first circumferential surtace 142
of the trim assist roller 140 may be configured to have various shapes and sizes. In some
embodiments, the first circumferential surface 142 may define a shape that corresponds with
and/or matches the shape the trim 128 cut from the substrate 104. For example, the first
circumferential surfaces 142 of the trim assist rollers 140 1n Figure 1 may define shapes that
correspond with the shapes of the discrete pieces 130 of trim 128 shown 1n Figure 6. Figures 7A
and 7B show first circumferential surfaces 142 of the trim assist roller 140 1n a flat configuration
to 1llustrate how the shapes correspond with the shapes of the discrete pieces 130 of trim 128
shown 1n Figure 6. In another example, the first circumferential surfaces 142 of the trim assist
rollers 140 such as shown 1n Figure 8 may define shapes that correspond with the shapes ot the
continuous lengths 146 of trim 128 shown 1n Figure 9.

In still another example, Figures 10A and 10B show a trim assist roller 140 configured
with a first circumferential surface 142 at a constant radial distance R1 from the center of rotation

141, and having a second circumterential surtace 144 at a varying radial distance R2 from the
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center of rotation 141. In yet another example, FFigures 11A and 11B show a trim assist roller
140 configured with a first circumferential surface 142 at a constant radial distance R1 from the
center of rotation 141, and having a second circumterential surface 144 at a varying radial
distance R2 from the center of rotation 141. In addition, the first circumferential surface 142 on
the trim assist roller 140 of IMigures 11A and 11B 1s defined by a line, as opposed to a
two-dimensional area having a length and a width.,

In some embodiments, the trim assist roller 140 may be configured with a first
circumferential surface 142 that 1s integral with the roller, wherein the trim assist roller 1s molded

or solid machine. In some embodiments, the trim assist roller 140 may be constructed as a muli-

piece structure. It 1s also to be appreciated that the trim assist roller 140 can be configured to
rotate at a constant speed or a variable speed.

To provide additional context to the above discussion, the following provides a general
description of an example implementation of the trim removal apparatuses and processes herein.
With reference to Figures 1-11B, a substrate advances 104 1n the MD through the first nip 126
between the rotating first roller 106 and second roller 108. And the engagement of the pattern
knife 116 on the first roller 106 with the anvil surface 124 on the second roller 108 cuts trim 128
from the substrate 104. As discussed above, the trim 128 may be cut in discrete pieces 130
and/or continuous lengths 146. As the substrate 104 advances from the first nip 126, the third
roller 134 engages the trim 128 to help separate the trim from the substrate. More particularly, as
the substrate 104 continues to advance in the machine direction MD, the first circumferential
surtaces 142 ot the trim assist rollers 140 engage the trim 128 and divert the trim into the second
nips 136 between the trim assist rollers 140 and the first roller 106. As such, engagement of the
trim 128 with the first circumferential surtaces 142 of the trim assist rollers 140 help to ensure
that the trim 1s separated from the advancing substrate 104 that might otherwise be attached via a
few uncut fibers. The trim 128 may subsequently be diverted from the advancing substrate 104
and 1nto a vacuum chute 148 or other stmilar apparatus for disposal.

Figure 12 shows yet another configuration that utilizes a trim assist belt 143 1nstead of a
trim assist roller. In particular, the trim assist belt 143 may be configured as an endless belt
supported by two or more rollers 152. As shown 1n Figures 1 and 2, the trim removal apparatus
100 may also include a third roller 134 defining a second nip 136 between the first roller 106 and
the third roller 134. As shown 1n Figures 1 and 2, the third roller 134 1s located adjacent the first
roller 106 and 1s adapted to rotate around a third axis of rotation 138. As the substrate 104

advances from the first nip 126, the trim assist belt 142 diverts and force the trim 128 to pass
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through the second nip 136 while the remainder of the substrate 104 advances in the machine
direcion MD. In some embodiments, the trim assist belt 143 may be 1n contact with the outer
circumferential surface 122 of the first roller 106. In other embodiments, the trim assist belt 143
may be separated from and define a gap between the outer circumferential surface 122 of the first
roller 106. It 1s to be appreciated that the gap may be configured to define various distances,
such as tor example, the caliper of the substrate 104. As discussed above with reference to the
first circumferential surtaces 142 of the trim assist roller 140, the trim assist belt 143 may define
a shape that corresponds with the shape of the trim.

As previously mentioned, the apparatuses and methods herein may be used to provide for
the cutting and removal of trim material from advancing substrates and components during the
manutacture of various different products. For the purposes of a specitic illustration, Figure 13
shows one example of a disposable absorbent article 250, such as described in U.S. Patent
Publication No. US2008/0132865 Al, in the form of a diaper 252 that may be constructed from
such substrates and components manipulated during manufacture according to the apparatuses
and methods disclosed herein. In particular, Figure 13 1s a plan view of one embodiment of a
diaper 252 including a chassis 254 shown 1n a flat, unfolded condition, with the portion of the
diaper 252 that faces away from the wearer oriented towards the viewer. A portion of the chassis
structure 1s cut-away 1n Figure 13 to more clearly show the construction of and various features
that may be included 1n embodiments ot the diaper.

As shown 1n Figure 13, the diaper 252 includes a chassis 254 having a first ear 256, a
second ear 258, a third ear 260, and a fourth ear 262. To provide a frame of reterence for the
present discussion, the chassis 1s shown with a longitudinal axis 264 and a lateral axis 266. The
chassis 254 1s shown as having a first waist region 268, a second waist region 270, and a crotch
region 272 disposed intermediate the first and second waist regions. The periphery of the diaper
1s defined by a pair of longitudinally extending side edges 274, 276; a first outer edge 278
extending laterally adjacent the first waist region 268; and a second outer edge 280 extending
laterally adjacent the second waist region 270. As shown 1n Figure 13, the chassis 254 includes
an 1nner, body-facing surface 282, and an outer, garment-facing surface 284. A portion of the
chassis structure 1s cut-away 1n Figure 13 to more clearly show the construction of and various
features that may be included in the diaper. As shown in Figure 13, the chassis 254 of the diaper
252 may include an outer covering layer 286 including a topsheet 288 and a backsheet 290. An
absorbent core 292 may be disposed between a portion of the topsheet 288 and the backsheet

290. As discussed 1n more detail below, any one or more of the regions may be stretchable and
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may 1nclude an elastomeric material or laminate as described herein. As such, the diaper 252
may be configured to adapt to a specific wearer’s anatomy upon application and to maintain
coordination with the wearer’s anatomy during wear.

The absorbent article may also include an elastic waist feature 202 shown 1n Figure 13 1n
the form of a waist band 294 and may provide improved fit and waste containment. The elastic
waist feature 202 may be configured to elastically expand and contract to dynamically fit the
wearer' s waist., ‘The elastic waist teature 202 can be incorporated into the diaper 1in accordance
with the methods discussed herein and may extend at least longitudinally outwardly from the
absorbent core 292 and generally form at least a portion of the first and/or second outer edges
2778, 280 of the diaper 252. In addition, the elastic waist feature may extend laterally to include
the ears. While the elastic waist feature 202 or any constituent elements thereof may comprise
one or more separate elements affixed to the diaper, the elastic waist feature may be constructed
as an extension of other elements of the diaper, such as the backsheet 290, the topsheet 288, or
both the backsheet and the topsheet. In addition, the elastic waist feature 202 may be disposed
on the outer, garment-facing surface 284 of the chassis 254; the inner, body-facing surface 282;
or between the inner and outer facing surfaces. The elastic waist feature 202 may be constructed
1n a number of different configurations including those described 1in U.S. Patent Publication Nos.
US2007/0142806A1; US2007/0142798A1; and US2007/0287983A1, all of which are hereby
incorporated by reference herein.

As shown 1n Figure 13, the diaper 252 may include leg cuffs 296 that may provide
improved containment of liquids and other body exudates. In particular, elastic gasketing leg
cutts can provide a sealing effect around the wearer’s thighs to prevent leakage. It 1s to be
appreciated that when the diaper 1s worn, the leg cuffs may be placed in contact with the wearer’s
thighs, and the extent of that contact and contact pressure may be determined in part by the
orientation of diaper on the body of the wearer. The leg cufts 296 may be disposed 1n various
ways on the diaper 202.

The diaper 252 may be provided 1n the form of a pant-type diaper or may alternatively be
provided with a re-closable fastening system, which may include fastener elements 1n various
locations to help secure the diaper 1n position on the wearer. For example, fastener elements 298
may be located on the first and second ears and may be adapted to releasably connect with one or
more corresponding fastening elements located 1n the first or second waist regions. It 1s to be

appreciated that various types of fastening elements may be used with the diaper.
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It 1s to be appreciated that the apparatuses and methods herein may be used to provide tor
the cutting and removal of trim material from advancing substrates and components during the
manufacture of absorbent articles, such as the diaper of IFigure 13. FPor example, the trim
removal apparatus may be used to remove trim material during the manufacture of a topsheet, a
backsheet, an absorbent core, an ear, and fastening elements.

The dimensions and values disclosed herein are not to be understood as being strictly
limited to the exact numerical values recited. Instead, unless otherwise specified, each such
dimension 1s mtended to mean both the recited value and a functionally equivalent range
surrounding that value. FPor example, a dimension disclosed as “40 mm” is intended to mean
“about 40 mm.”

Every document cited herein, including any cross reterenced or related patent or
application, 1s hereby incorporated herein by reference in 1ts entirety unless expressly excluded
or otherwise limited. The citation of any document 1s not an admission that it 1s prior art with
respect to any invention disclosed or claimed herein or that it alone, or in any combination with
any other reference or references, teaches, suggests or discloses any such invention. Further, to
the extent that any meaning or definition of a term 1n this document conflicts with any meaning
or definition of the same term 1n a document incorporated by reference, the meaning or definition
assigned to that term 1n this document shall govern.

While particular embodiments of the present invention have been 1llustrated and
described, 1t would be obvious to those skilled in the art that various other changes and
modifications can be made without departing from the spirit and scope of the invention. It 1s
therefore intended to cover 1n the appended claims all such changes and modifications that are

within the scope of this invention.
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CLAIMS

What 1s claimed 1s:

1. An apparatus for cutting and removing trim material from an advancing substrate, the
apparatus comprising:
a substrate trimming unit (102) comprising:
a first roller (106) adapted to rotate around a first axis of rotation (112), the first
roller (106) having an outer circumferential surface (114);
a second roller (108) adapted to rotate around a second axis of rotation (120), the
second roller (108) having an outer circumferential surface (122); and
wherein the outer circumferential surface of the first roller (106) 1s 1n contact with
the outer circumferential surtace of the second roller (108) to define a first nip
(126) between the first roller (106) and the second roller (108); and
wherein the first roller (106) and the second roller (108) rotate 1n opposite
directions to cut trim material (128) from the advancing substrate (104) as the
advancing substrate passes through the first nip;
a third roller (134) adapted to rotate around a third axis of rotation (138), the third roller
(134) having a first outer circumferential surface (142) and a second outer circumferential surtace
(144), wherein the first outer circumferential surface 1s disposed radially outward from the
second outer circumferential surface; and
wherein the first outer circumierential surface (142) of the third roller (134) 1s adjacent
the outer circumferential surface (114) of the first roller (106) to define a second nip (136) as the
third roller (134) and the first roller (106) rotate in opposite directions such that the second nip
(136) separates trim material (128) from the advancing substrate (104).

2. The apparatus of claim 1, wherein the first outer circumfterential surface of the third roller
intermittently contacts the outer circumferential surface of the first roller as the third

roller and the first roller rotate 1n opposite directions.

3. The apparatus of claim 1, wherein the first outer circumferential surface of the third roller
continuously contacts the outer circumfterential surface of the first roller as the third roller

and the first roller rotate 1n opposite directions.



10

15

20

CA 02812169 2013-03-15
WO 2012/050754 PCT/US2011/052256

15

-+, The apparatus according to any of the preceding claims, wherein the second roller

comprises an anvil roller.,

J. The apparatus according to any of the preceding claims, wherein the first roller comprises

a die roller.

0. The apparatus according to any of the preceding claims, wherein the first roller includes a
vacuuim.
7. The apparatus according to any of the preceding claims, wherein the substrate trimming

unit 1s adapted to cut discrete pieces of trim material from the advancing substrate.

3. The apparatus according to any of the preceding claims, wherein the {first outer
circumferential surface ot the third roller defines a shape substantially sumilar to shapes

defined by the pieces of trim material.

9. The apparatus according to any of the preceding claims, wherein the substrate trimming

unit 1s adapted to cut a continuous strip of trim material from the advancing substrate.
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